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7* k * 3 - rr * ax »j -**-K?d* ia ^ iix, 

tZ7?X $ KpUC-phoA 2 ) £ Bpa D (Msp 

I) T^BIU. ^mDNA*'J>7-t'IT¥ 
Lfc&EcoR I T^JBi 'J-^-KW* 
#t;69bpO 7 7 ? / V Y £ *# . ^ <0 7 5 ? > y 

Y £ pS AL D &3fcCDIE£ t h ifll 7fl 7 7' 5 VcDNA0 

75Obp0 7 ? # t y > £ T4 DNA x ) ft — 
£ S> tCpUC 19<DEcoR I £Hind ID © ~ 

^ t>*£ ^yjoy v ? > y Y 

V -^'-K^iHSA cDN A gp*#*<0 pUC- 

phoA-sAL n r ? * i r tz. wOtt^ita 
^^n^phoA^^^/u^r^- k*3 - v* z «j - 

^'^-K^dtHSA cDNACD — 60 <!: 0 fil] K * ^ U ^ f" 
KK?yCGATCC*<7 LT^i;, 2 {IS 

CD 7 $ J KCIy-Ser ^ 3 - K t 5 /: ft^IKt: C 

©»£itte tt*S*£ge® iiphoA 

^^^/l/ ^r-?- K -Cly-Ser-Hetl23~-pro303£ V* 

4 m ift « & « . 



HHT 2-227075) (8) 
<r*;u^7**- K - IE* t h jfcfl|7 ^7" $ y 

* yA0®G>£#Kffl C*fcpAT-trp-pboA-HSA-A- 
(^%9<3R^4 ; ft®E63 - 037453) 
fc. pAT- trp-phoA-HSA-A£EcoR I iHindfflT— fi 
flHLLs phoA'j -*'-K?IJ-HSAcDNA 
^^^^<077^> y h^x pUC-phoA-SAl fl 
7*7 X $ KfcEcoR I <t H i nd ID CC «fc *) H^ibLT 
$6*1* 800bp©7 y 7 / V Y t\K DNA 'J ft - -b* 
K £ *) a<S t PAT- trp-pboA-SAL D 7 v * $ K£ft 

pAT-trp-phoA-SAL fl 7*7 X $ K £ * II ® HB101 
Kj&Sfcfe&KcfcS *JEEHB101(pAT-lrp. 
phoA-SAL D ) 

co^UBffili. X*tt«R»£*X*tt«iWS£ 
ffiKfiftXffiElfm 10308-^CFERH P- 10308)£LT 

56t$nTt^ft. 

pAT-Trp-phoA-SAL n £ {£ ft S A &5 ffi K <fc 5 * 
RE ® 7 ^ * '/ 14 * * 7 7 9 — M <b U ? -* i\>-*7 * 
Kit hfoft7^7S:/&Htf©S$£gG , E£<*<D 



pAT-Trp-phoA-SAL fl ^^O^UfflHBlOl #£5 
«£ 0 % 7Xf«>'J y^25«/ritC/l/')7 (LB) 
)§ ife ( r< 0 Y Y x ) 7 Y V \ %. « S x * * 0. 5 % . 
•NaC* 0. 5 %) Cl^lfi L v 37-C 18l#re1i5 i 4 »S* 
L/c. C 0ig#?fcO. 2 «fi£ 7 y f £/ 'J y £25«/ 
*fi#t; 5 afi©«9-CAiglfe <Na,HP0, 0. 6%.KH,P<>4 
0. 3 %.NaC* 0. 5 %. NH,C* 0. 1 %,CaC £ , 0. 1 

■n. ruso, 2 WBaex) 

30^37 t TlgS L fcft < KaifeSTt)^^- 
4 y K - JUT* «J iH* ( I A A ) *20«/«£i « 
4 «fc 4 »D * . $ £ K 37 "C T 5 - 7 l# PbI IS i 4 JS 
fl * If -7 . 

±iecDct4^ieftL/cig#«[^7000rp. , 5^ 
Jfi/Ot. £®Lfc. tt©L/clB^^20% •> 9 «l. 
25a« Tris-BCX (pH7. 5 ) . 10-M EDTA . 1 >H 
PKSF ( A* o it 7 * - ^ > f" ^ ^ ^ * ^ ) ^ S >? 
ffi $ -t!- . 90 6 »i '/ f - - ± * 0. 2 eg / mS. Xjd ^ . 37 



C 0 ffifi«^ Us 7^&t/cyfc. 10000rp.. 

0^7*0^7^ h^20%-> S t«?fls (25.M Tris- 
HC£ ( P H7. 5 ) . 10-M EDTA ) KB#2S;*-tK * 
i§ 4* T # »J ho^*ty'Hf - ( ? 4 7 <1 : 
8)KJ;0«fcU/c. 4 "C C*f ^T&#ifc£ 15,000 

&£25«H Tris-HC£ ( pH 7. 5 ) £. M & jS $ -ti: . 4 
X K t^Ti?2J?Bl^ lS.OOOrpn . 20^5fi>t*Lfc. 

SDS-.f'J7^Jil/7^ KWug^^lA 

i ) B^saxo^ff 

ISS?K 0. 5 «i£ 7000r P . s 5^i9^L. SlSU 
tc. Sfr^lOpIO S D S y C62.5.M 

Tris-HCfi ( P H 6. 8 ) . 2 % SDSs 10% > s tt. 

ioo*c5#&sufc. c n^^»y ^«aio%cD 
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SDS-#')7^ 'J ;U7 5 Fy* C Lae»»l i ©£ 
: Nature(Londo n )212_.680(1970) ) Ul 7 7* 7 <f 
«^*tt^lT fc. 

2 ) * TStlg#©#Ur 

8££25«« Tris-RC£ <pH7. 5 ) £ $ # 21 <* . 

ioor 5 #&s-f s c * £ * o * *i$i±£eE£ 
■if* ft*** yjuttftiktt-tfT * fc. 

3 ) JfcfeRtf iftfe 

y y . -ffr- 0.25% s i 9 J - >M5%. ft$10% ) 

juttK&lft ( > 9 J - * 5 RttlOK) 
LfcKfeSB ( /<* * 7 v KtfcM* * r r *> 55633) 
tc I* L s Jft t tz . 

S D S - * ') 7 ^ 'i ^7 $ K y iHI * |ft H T 

tflSft L — F d * iUD, — ^ 7 4 ^ — (Bio-rad, 
Trans-blot© ) . r ^ y & 33 3 HMftffi 



ft H¥ 2-227079 (9) 

( 2 tt) ^Qy^^ y (0. 3% Tris > 
i.iixrvfv* 20%/ 9 S tZ&Ltt. f 

d y r 4 > <n&T!h bfrklb&Ltz^D v T • /< 

y ricaitt, y*'* 7 a * 9 - * iiittowa^M 

*a £ -tt . ^yf^'y FTttJ*, 7* o 9 -r a 
V ^SH(TEPCOtt53. Model:TC-808) C -b y KL 
tz. 7* a v 7- a > ?WL£ h tz 200.A. H$M 
15 a frill* Ito tz. 

T B S i (25«« Tris-HC* (pH 7. 5 ) . 0. 5 M 
NaC* ) T10^^rlL/c, 3 % Hr 7 * V A 0 © 
T B S & T30#&rl U tz&. 7a>\>9-% 0.025 
%T«en-20OA-?fcTBS}$ ( TTBS& £ fit T »& T ) 

v ^^ttS!) £ 1 ©TTBS&T2000 

ic ?& IR L x c©?£4'K7.</i/*-£iSL. 2 - 

181$ kite® L fc. 7 <r -£TTBSft*C 

UIS^MIL/:. C©1S^^$^C2®Jt-j/c. 
ft $ It 4-* 1 g G - + * - 15 * 7 * k* • ^ 'i' * * •> 



y--b*®»rA*(Bio-radttS3) £ 1 % 7 * V $ 
WOTTBS«T3000fgtC|&JRL/c«*C 7 A f\> 9 - 

£TTB$«T2HK TBS«Tli, * *l ^ 5 # 
/C 0.015HH.O,. 0.05%HRP*7-r 
d v 7*> y h • V — * V r (Bio-rad *£) . 
16.7%> ^-A/^f0TB StSC74JU*-£ 

i3b. 15#R£$ 7-f^^-^Tktc 
-9lt30^fit!Et/c. fat r • 7 /P7' $ ytfifti:^ 

bfttz. 

1»W5. * ffi 7 ;b ^ u fi * ^ 7 7 5> - if is <T 
^ r 7 X $ KpUC-p1ioA-bHSA CD^S3 

LULBU 

^jfia7;u* , jt4*^77^-^f^^^^^r 
ft' iiftRt hfla'/fl7^y5 v kb>&^9 v >< o 



CDpUC-phbA-HSA-A^EcoR I <h Msp 1 TlS^ltts 
7 ^ ^ »J 11 * y 7 ?--t£<D>0' + n'*<'7* K o 

7 $y^«5©> ft^n k y o fi llfl & JS SJ t 

r dH'W 7 ^7* $ V A © 152(4© 7* o «J % y <D ZJ Y V 
$T©tIS (^500b P )^«JO tfab/c -;£ffllfifc 
rurnb h]fil'»7^7'5yA©^S^$it Flftl 

vft 7 >i/ y ^ y A © 303(4 © rm) y*tt3-P 

T 5 x 304 J4 ©-b'J y©3 (TCA) i)<* 

f'y (TCA) tltz D N AfiS^d 

£ £ t/IBtft* 7" 5 X $ r pUC-HSA- I ' £ Hsp I <b 
Xba I T — S 7^ ft L x 153tt© ? & 9 5 ^ £S frb 
.356(4© FU*iy«TO«l«*3-Ft« (L 
A>L 30414 ©* A'^;i>3 K y T WSR«l*±-r S © 
TUKtC 303(4 © 7* a tj y ^ T © iS € 3 - K 
f^) l<3 610bp© D N AKifr* Ztlh2^> 
©DNAK)t-£> r 7 5. $ Y^9 ^-pUC18 * 
EcoB I t Xba! £?-mrfHLLT& **£**© 
Bfifr (tt2660bp) ia^HKiUD, ^ffi 

a 7 i\> * *) n * * 7 t * - © •> ^ t & ~< r * v 

inJt-^t HHa^7/l'7*^yA ©Aspl-Pro303 ©p! 
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t^DNAK^^tt'ilttir^^ KpUC-phoA 
-■HSA SfiSLfc. 

y gphoA-»HSA £%%-f5fctt© 
tfltea.T^XS KpAT- trp-phoA-»HSA 

©ttis jJLLBJ 

±5277 ^ * KpUC-phoA-.HSA £EcoR I iHind 

f^/t^^yr F i U H S A £©»£* y«rf 
3 - Ft" * D N AttM*SJ$ 

*BH7^a »; g* x 7 r * > f + **<7* 
K t JjJt t h Jtovfl 7 ;u7 5 y A ©Hfc^* yv^l 

©3Sii£fflV>/c*l&;L 7 7 X $ KpAT- trp.phoA- 
HSA- A J^^EcoR I iHindffliS:©z:Stfi^^J;*)«3 

ir?7S KpAT-trp-phoA-HSA-Att*»B r 'J 7 
F7t y7o -©Tft£#£f *EcoR I ig 



ffBH a P2-22707n (10) 

EcoR 1 &HindlD*ffll>fc-Mt8{bCJ;0l»€>nfc 
* * * * © D N A » K- tt H 7 ;u * y ft * ^ 7 
r K i fiJc Si t h t» 7 yu 7 

$ y A © S4 £ * y * » £ a - K "T * D N A K W 

^^Jta-KtiDN AKJ!)£ £t/EcoR I - 
Hind ID Bffr £ 31*3 t * £ <t 1Z Jl *) % *BB r »j 7 
H7t y7p*-^-«HBTCtt»^^yA^K 

*ffe9i-c£ fcia»A77 ^ * Kpat- 

trp-phoA -HSA « MKT & . 

pAT- trp- phoA -aHSA 75 X* K £ *B H HB 101 
«fc ^ m A Ls *«3HB101( P AT. 

trp-pboA-.HSA) ^ &tz. d ©*JgIS 

S&10952 t(FERM P- 10952) <fc L T I £ft ffi K Sfc£ 



IBtft^7'7X$ KpUC-tHSAg)fti3 (m 

log!) 

ffigeiBfc* 7* x s kpsal d ttfiSt»t r jbW7 

>U7' $ y A ©netl23rt> h Pro303£ T £ 3 - KTl 
^DNAK^^t^■Ci^^ BaaH I t Msp I <fc © 
IIMftCJ: 0 rtetl23-Alal51 t 3 - K t 4 D .N 

aw«- (Migobp-) £ C tfl>? dl Lfc. 

±5277 X * KpUC-phoA-HSA-A* Msp I iBindDl 
itlil^jtLTs Prol52*£j£JAk Hfll«7/u 
7 $ yAO*;Wf+i//^«Tii leu585£ 3 - 

PLdfrC'tOS 0 M2*ffliRKJ0£#t'**n35Obp 
©0rtt£i#fc. C 2 o©»^€pUC18 £8a»H 

IiHindffiiT^fim^U TUr fc#)2660bp© D N 
AK^iif^tx Metl23-Leu585(5®«8 H S A ) £ 
3-KT4DNAfle^*^trttfti77X§ K 
pUC-tflSA£f*$ L/c. 



7"^^ KpAT-trp-tHSA©ttl3 (5*10 

*a*SHSA (rtetl23-leu585)£ B$££|Tti« < 
E«&3i$**©K*)lgS h V 7 r 7 7 y 7 d * 
-^-^ffl^/c. 7 7 ^ $ K-<^ * - P AT153££ 
*K LT*JU5E h U 7 h 7 7 y * -< n y&*©7 
o * - 9 - Rtf trpL© S DK^IB^ 
fflr^U'^^ - pAT • trp £ r 'J 7 r 7 7 

lit^BiU MS *]JfiS D N A* V > 

7-«t* 1 TfcSU^ u** KM££i£K<fcij;fc 
«B©-*t3i65^^iI^ fc. Sphl?g]BfiL. 

fa 7 /u7 $ y A ©Metl23-Pro303 (SAL 0 ) £ D - 
Kr*pNAK*fl£*fcH!ftA;rs*$ K pSAL 0 
* Met 123 3 K y ©fifflK fc^Ba.H I & & T 
tt L /c ft . Alfi HDNA*'J>7-t'ICJ;U 
^U-^-f-Ktt^SiG*^^. 5fcfiB©-*tt©#£ 
iltt/c. SphlT^WLx SALD^3-K 
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it. C02-3©DNA»i>t*3ifcl,*UB MJr 

r77y*^ay&*K?0©T&K sald fca- 
KTSDNAK^KittSftfciitft^T-sxs k 

pAT-trp-SAL 0 £ 5!! Ufc. C© P AT-trp- SAL D 
* SAL fl DNA K^ljOT^CiiSI- a Sal I 
tt-C«« LfcflK *IBBDNA#'J>7-flT 
-*«[ D N A $ £> £ Ba»H I C «fc *) 

SAL D DNA © 5 ' *ftOM<iLTWVi . SAL 0 DNA 
*«»-tt*^fc. CHTllfc*i«*0DN 
ABfi*£pUC- tHSA 7* 7 X $ K* Hind ID T ®W\ L + 
*WS D N A * 'J > 7 I fttUtt* 
Baill T««LX»fcl8HSA«3-Kr« . 
D N AKM*t"t/D N A«)t tattLJiWH S A 
5fe5fflffllft^7 , ^5 KpAT-trp-tHSA^fllSSUfc. 
pAT-trp-tHSAr 7 * X K**ttHHB101 C»*lc 
»£C J; 0 & A L*JlfiSHB10i (pAT- trp- tHSA) £ 
ft*. C 0 *Ufflttt»X0fffl«SUO95O ^(FBRM 
P-10950)£ LTXS*fcffiK&£ftX£fcffiraXffi 



H S A £3- Kt* D N AK*U*BJ*)aJLfc. C 
2 ^© D N AK)jf 7** lift** 

77^-f'>^t/^r^Ki«»H S A*<Ba.H 
I igSSK^lGCATCCK J; *J 3 - K $ *l*Cly-Ser © 
>' -5 ? * K * £ tl * * *< - * - C I* $ t ft it !& © 

y/<? fTphoA* ihsa *£#r **a»*7*7 

KpAT-trp-phoA-tHSA £ ffl & L . pAT-trp- 
phoA-tHSA 7"?*5 K£*ttfflHBlOl Kj&EttJft 
fclCfc 93 A t AIBSHBlOHpAT- trp- phoA- tHSA) 

Z ©*Hfiffitt»Xffie3r&10951 ^ 
(PERM P- 1051) tUIIiJifiK»4ftI5lfi« 

■TfK^UHSAtfctt BJ8 H S A 

pAT- trp- phoA-aBSA . pAT-trp-tHSAXttpAT- 
trp-phoA-tHSA i^watc: J; 4*JfiS7 

rllarJl7/u7'$y»rtt©»£ffefrXttJE«SSfc. 



?§ffl¥ 2-227070(11) 

:rn/^r*K£& ffiHSA£fr£)ft* 
y gphoA-tHSA ^ftfit^ 
ffifcx 7*5 * $ KpAT - trp- phoA - tHSA 
cpfESl LSLLLflj 

SALD ©»£* V><91* »5t4 fc«>© 
l§mi*/7^$ KpAT-trp-pboA-SAL 0 £ SAL D DNA 
K*fl©Tfc£#£-r S SAL 1 ffiftttttTHK L.M 
SU/cft, *ra**lfiffl D N A* V > 7 --fef I T 

X7 r 9-1>i'?f>\"<-r* r*3-Kt*DN 
AKJOi SAL II £ 3 - * D N AK?!!©^© * 
-<-*-tt*K:fffcr *Baa>B I J2aS©i2T«» 

hyrh7yy*^oy**cDD N a Be ?4 cd T i& 

C 7 * 'J ft * * 7 t * - *" > / + 7* * K * 
3- Kf* DN AK?C^51«U/c»iS^^t;D N 
A BR )i £ ft . pAT- trp- tHSA^ Hind Ifl T tfl 

»ra> d n a* y / 7-*' i Tiasu-*taw^ 
$ etciBa.H i ?gjwrr 4 d <b 1Z± 0 fill 



r ila fa 7 ;u 7* S yA»itf*m?£-c&©«fc-3KLT 

a it 

pAT- trp-phoA-.HSA . pAT- trp- tHSA X t* pAT- 
trp-phoA-tHSA £ftO*»BHB101 # * 5 ml © . 
7 y »; y*2Sn/*$V>l> x ) 7 (LB) *S ife 

NaC* 0.5%) CfcUl,. 37 *C 18^ M fi i 6 *S # 

re. c ©tg#jfto. 2 7 y t: ^ »; y*25«/ 

5 arf CD M9 - CA i& (Na»HP0 4 0.6K.KK,P04 
0. 3 %.HaCi 0. 5 %, NH.C* 0. 1 %.CaC £ . 0. 1 

in, ngso. 2.n. *if UKa8°/() tc^ttLv 

30^37X TiS* L fctt. iS 3 ft H T *> * 3 - 0 - 
Or-*7n n/gfi ( I A A ) ^20«/«£ t « 
^.fc^Jjn^fc. $ ^>C37t T 5 - 7 I$re1« t o Jg 
**fT r» it. 

±ie©«k -3 LfclS*?fc*7000rp. . 5t> 

25»« Tris-HC£ (pH7. 5 ) . 10. n EDTA . 1 •« 
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ais-tK we y o. 2 «g/«fi)!)Diyi:. 37 

ti5#i&st s z Ox #BiJt><r8<t$ 7 

Cl 0j*2J«.*?K*(C^L. ftfilLfc&x 10000r P . N 

0*7xo77*r £20% > 5 «8ifc (25-M Tris- 
HC* ( P H7. 5 ) „ 10»M EDTA + ) C pj I? 2* $ -It x 

* *e + ? * v hpy**y^--fir- ( ^ << 7 ;na : 

8 ) K 9 4 X £fc^TlBft?££15.000 

$£25«M Tris-HC* ( P H7.5) K P* # & $ 4 
X C&OT#jBft£l5.000rp« > 20^JS^l/c. 

S D S - X a 7 g 'J ;i/7 $ K V/Ugfiliktt 
1 ) H*l8Sfi»©#0f 

&*«0. 5 «l£7000rp. , 5#£*>Lx mSL 
fc. lOtfCD S D S - <r yr^i (62.5.M 

Tris-HC£ (pH6. 8 ) x 2 % SOS. 10% > a tg x 



ItH? 2-227079 (12) 

5 % 2 - > 7 U^-/v) 

ioot 5 #&3Lfc. c n^^»y;u«Sio%& 

5 D S - # 'i 7 £ V i7 $ KVJU (LaeoBli CD ^ 

6 : Nature (London)277_, 680 (1970) ) C7rH 

2 ) T>ftt4©#<&#tfr 

B2£25.tt Tris-HCi ( P H 7. 5 ) C H i? jfi $ -£ x 
lOOt 5 #&Sf * CI itlckOx *®16®£°J 

3 ) Sftfe&tf Jlftfe 

fttAteT&x (^i/-7''j')7 

y r • 7*-0.25K* x * / - #6210%) 

/HiBUfeft (> * ; 5 %x ft 810%) 
l.fcR&SS ( * 5 v KttSU * r ;u 55632) 

SDS-*'J7M n>7 $ Kyjp«$lilctttt7 



^BiU;; r n -fe o — * 7 4 rt/ ^ — (Bio-rad. 
Trans- blot© ) , F^VtlBS WMitfflt 

( 2 t*) *7o v * y ^« (0.3% Tris % 
1.44%^ 'J ->>x 20% > C&Lfc. 7 

o v -r ^ V # T $> $ *^ «> ifi L tz * 3 y * • 

v k±c»». y^x 7 ^ /u^-x aaonacffi 

*a £ *> * x X37^»PTtt4*» 7 o v t- -* 
y ^SS(TEFC0tt53x Model :TC 808) Ctv H 

7 o v * a v r&tbtz Ux 200. a> i i^ra 

U & tt ^ o fc . 

tfxW)$t7&x 7 4 iU^ 14^ 
T B SI (25»M Tri5-HC£ ( P H7. 5 ) x 0. 5 M 
NaC£ ) TlOtfteSLfc. 3%f7f UO® 
TB Sft-C30^MSLfc(i. 7^/^^-^ 0.025 
%T*een-2O0Ao /:T BS« ( TTBSft t & T tt f ) 

Utt>7^r ^ y-^^+'ijfl© i g g s# 

v ^/UtLB) ^l%-b*7^^A0 OTTBS«T 2000 
f|Cl&«Lx C©?ft*tC7^^^-^iaLx 2 - 
l8^rBlferlL/c. 7 -*TTBS«43C 



m^^4-* I g C-V**-ai*71rt- . 
^-tfe&ffifMBio-rad&Sl) *l%«tt7^^^ 
^OTTBS?a-C3000m^?&fx L/C«t* 3 ^7 ^ Jl> j? - 
*?*Lx 2ltnn4Ba'Lfc. ^^Sftx 7-r;i/^- 
£TTBS&T2@x TBSift-Clli. f Hf^5^ 
rBl«c^/c, 0.015%H,0t. 0.05% H R P * ? -? 

v r / V Y • V ^ V ± V Y (Bio.rad^) % 
l6.7%>^/-iU#^CE)TBSi&^7-<;u^-^ 
iS^Rfi5$*fc. 7 a Ji>f -^tKk: 

0^30^ L>tz. tii* t • 7 to? $ WO* 
mt ««J*<fe«flli«x «^RfeC^feU/c (3112 
S) . ^^5^337000 0{iatCphoA.»HSA . 
AM349000 OUaiCi^^H S A, L X # T fi 
ttSlOOO CD{iBKlphoA-lHSA . CD tl Z tl iZ ffl ^ 

-raft* ntafa7;b7§y}ji^i^^si5ra^ 
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-J. y ^©fc«>*|lClONTECH*t© >Utllt*<£ * 

- i U^tlfc b r |fcONA7 <f -f 7 'J -f -* 
m^tc. Atl\m&*t*7 r Y1090 

5, 5 X 10 s ffl^ L B3K5clgl& (JM 7 £ life + 1. 5 
%£5£) JtCJglfc$*lflfc;iDNA*> 
7^j|/^- (Aiersha.&Hybond-N) K&Lfc8U 

»? & Ltz&iit* y * u 

**-K3H (tt«tt2sl0'cp./«) *7*a-y<t: 
OTffll^ £ y — - y 7" LtC (Benton & Davis 
Science 180-182(1977) ) , C © 3 « © 7* o 

- 7 tt£ * Lawn & (Nucleic Acids Res JL.6103- 

6iu(i98i)cji^T«ff*'ftfct mmr^r^ 

y C DNA©«?fl© 5 5 5 ' ft1RiRW& (BmMKi© 
ATC3 K y *fc $ 12 * 9 V it * K ±i£ i^ATG 

iff (7^*»<D>f *-/3 rvtttb^AT 
C <*: >) 9*S075;KM ->y*:i-K1"*tt 
#) <>©(HSA-1) . 248* BO^.U 



}IBfl¥ 2-227070 (13) 

<b 260* lOo^l ^y^3-K-T«<>0 (HSA-2) . 

afetfK 576* b o y*«j>* ->Jl'&fl8 

585* B<Dd 4 i/v£a- Y? 

< 6 S £ Kfr^tfc* 3 ' -#HiR«8££ 

C 4> O <HSA 3) iEUK^T&S. cn«b©ro 

-7©*«k*i*S5 ac**. c © r a - y 0 

BtUlD N A > V -b * 4 tf-C «fc "*) *Tv*. » 
2ft » ( r - ,f P ) ATP <!: y 3 * u**- K* + - 
*"£E^TfTort:. HSA-2 T»t4©'>*'*/1'£4 
200O <D A gt\ \ 9 o — y © 7 B 4 flB © £ o — 
y^^DNA^iSSa (Blattner ^Science 2IL2_, 
1279- 1284 (1978)) £ *X*EcoR l»«Tti(tU 
tfHLEj©*?'- V 7*o v r£ HSA-2 
'C/'j^'fXHfc (Sou them. B. . J. Hoi. Biol, 
503-517 (1975) )' . 4 ~f x ) & 4 X L /c 7 7 ^ > 
y M*3o©£o-y^£$£ *l & * 1. 8 kb . , 
I." 4 kb . 1. 3kb©H£T£> • C © 7 5 1. 8 kb 
tl.3kbO*ifl)77^> y r *pUC 19-* 2 * - 

tcif7'^D--y^b/c. c©-y-7'i?D-y* 

HSA-l iHSA-3 r o -7 £ 3 o 



4 7* «J ^ 4 -fe* — i/ 9 V (Grunstein £ «fc Cf Hog nes s 
Proc. Natl. Acad. Sci. USA72 • 3961-3965(1975) ) 1Z 
«fc*)**y-yLfc. C©£&HSA-3 ©*£>>-< 
7* y *? 4 h $ n — y AgtlKHSA I - A) 

-* * * -W13»p18 *>£tf»pl9 RF-DNA ±C 
& L > ^4 r K a 

y& (Sanger. F . . N i ck 1 en . S . *J £ Cou 1 son . A. R. 
Proc. Na 1 1. Acad. Sci. US A7i. 5463- 5467 (1977) ) K 
i*)ttiK«**«lfc. -2FHS4-2 tro-T* 
i L T It -3 ^ * gtn * D-ytor^-^W^'J 
/ 4 *' - * 3 y tc T ffi © •> ^ 7- £ 4 * 
? d- y © 7 520flSC-3v*THSA-l ^ro-^i 

i/ , cs^7'7-^w7' , j^n'-'>3 y £ 1t * 

1 ffl©ffi&0 *> ^7-^*4^-5^ P - V A g til 
(HSA- II) :tl*>&77-'>'DNA^!H 
KUEcoR I r*Hfc«5KO^THSA-l * 7" o - 7* <t t 

x m ^ * if - y * *f y f < *" — *> » ^ * P 

1.25kb©7 7 ^> y K (HSA- D ) A< 7* o - 7 r t 
-<7*y^-(Xr<S^i*«S2t/c. C © 7 7 ^ > 



y r ©S5K5iJ^^-( ? * * I*** * *~ 

5^-. >g HSA- D liHSA-3 ro 

-yitt/\'!7' , )^'IXL«^ ? fc, C © 

HSA- D tt * * > 3 - Ktc e&#£ 

HSA- I-A«t hJfilV«7^7'5y©7$y* 

««*3^ rr*»#**§. 304*1© 

* y X$3"KT 5 3 K y (T C A ) ^RSRHih 
3 K y © * /< — il/ 3 K yTCA^R<tl/T^oC 
£a<frfro*:, C©20©DNA77^^yr© 
^IPSM^lfeia^^ 6 BlUl^-r* W*i2tt-!r4 h© 
IE tt a S tt t# ft « IS S B? ?fl *-^> » . 
£:5ffl2. 7*^7 ^ $ Ko UC- P hoA©^l3 

^JfiST/i/* y- It* * 7 7 ^ —tf 9 •> 
7 X ^ KpUC- P hoA*»:©«tC LTttUl* tt. 

ABfi)t* it^^7 7^> y h*^%>»»Ufc. 
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EcoR I 30 

AA TTC ATC AAA CAA AGC ACT ATT GCA CTC 

G TAC TTT GTT TCG TGA TAA CGT GAC 

Net Lya Gin Ser Thr lie Ala Leu 

60 

GCA CTC TTA CCG TTA CTG TTT ACC CCT GTC 
CGT GAG A AT GGC AAT GAC AAA TGG GGA CAC 
Ala Leu Leu Pro Leu Leu Phe Thr Pro Val 

Nae I 

ACA AAA GCC GGC G 

TGT TTT CGG CCG C TT A A 

Thr Lya Ala 

Hpa II EcoS I 



P^J3SM©EcoR I l2S8K?dtt P u 5 * $ 

K©EcoR Iif-f hC»A**/c«>K8atf<b*U 
Hpa D E$K?dtt&KHSA-A & & ifl fc? * 1* £ £ 
**fcfcK:Stt&*U *LT Nae I igsSK^tti' 
St**?* K*m;ftT *£&©7 5 J K (21# 

K^bfiSl*DNAli2*li Caruthera* 
(Ma t teucci , H. D. end Carutbera.H.H. Tetrahedron 



?5P^¥2-22707H (14) 

Lettera 21.719(1980)) 1Z 0 M & £ * fc * * * 
7 5 rfe££fflLfcStJ)DN A£/&tl<Applied 
Bioayateaa^x JU380B) € ft l'.T &Jfi £ tlfc. £ 
1***1* DN AfitttfcixWTSOeM Tria • HC£ 

(PH7. 6 ) . lOaM MgC £ » . 5»»^^^7^ r 
-^RtfO. 2eM© AT Pi^^t (50**) 

D N A IK©** ©#S (21P»olea) £ 
6 *ttfl> T 4 4MJ * * * K* * - if (£iB& 

Jbge© «J yfltA d H/c 2 *© D N Aa**L'tt 

(it ioo^) loor ©*rac An, 

Mttl[«ILT7i-'J^*jT^w. 7 * - * 
Lfc 2 *H 'J y&ft D N A£ P UC 19 r 7 X * KK 
S&DN A;&<*B*&£ftkia&;L 

tfcopPC 1977^5 K£BcoR I TtJ)»r&5 ' 5fc 

as© u y*s«l»«t*:icj;*)DNA')j!f- 

Ci^TH, 1 w©pUC 19 DKA*#t/i8ift20/t# 



(50. M NeC£ . lOOaH Tria • HC£ (pB 7. 5 ) . 7 
■ M MgC £ i > 8 *{£®EcoR I ( - y # V - V ) ) 

*37t* 6oai&ar * c £ k fiiatt©^^ 

^-DNA^Ufc. C ©RJC?S?a*90'C x 5#*8 

rU77^^'Jti*X7T^-*-l*<i (£r5£ 
ttiCAtt) ^»DxTit60pi £ 37t, 60#&£ 
Lit* *J - »&fH,+ Wbtitzfc 

W »J yfiHL 3 HfcpUC 19*< £ * - (30ng) £ •> 
* + *"<7* K * 3 - K * * «J yj»ft2*«DN 
A (lOng) £2.8#{i©T4 DNi9V-« (£?B&) 
*£t;at30;rf©£l£j3ft (66eM Tria • HCI ( P H 
7. 6 ) . 6. 6 eH MgC £ , . lOaH?** * 7 -f > - 
1 aH ATP) *T15t , 4 I* KJ & S L II a * 7* 
K*»fc. C ©££ft©l0*f £H±g©* 
»BTB-l&*7&!StEfcr4©Cffl^fc. 

»*tcacH^*S3^*ttB»Kttfc £ Atf 
Etta rt/-> $ j£ (Handel. «.&£/Bi ga, A.. J. Hoi. 



Biol. 53,159- 162 (1970)) c j; ^ft- filt £ *l * . A 
#ttcti*llfiE ( fc i ^WfTB-itt) ©-&*$«« 
( ^ £ *3 ife * * ft: £ *. tf * >J 7 (LB) *3 Ife ) * 
a Cigife-c 1 00fS 0D 600 *<0. 6 K ft ft $ 

T37t TI4 $ *3» t I. 5 «8*5.000rpe. 5 #ifi 
-tltlBLfc. CtL* 750aI©50»« CaC £ , C 

6 tlfcttiB* 100 CD50«« CaC£, Cifi 
»L* ^se©DN A ij E£«*JJD*. tK± 

421CT 1 #&&Ltzik. Id© 
L B lgife*»D^> 37tT305r«ia L . COoB 
0. 1 «fi £25w/«fi x 7yt'«>'J y^^t'X-Cal 3? 
^iSife (5-7'tH-4-^OD-3-OK , J 
;i/-^-D~^7^ h K 155ns . h 'J 7 h'viO 
g s NaC£ 8 g . Difco 95^12 g 1 £ C ft 

LpH* 7. 4 (Z L/c <>©) 37XC-^ 

* ©3S^lgi&*£.Efc£-e&:5 
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i. 5 ■fio-»ts*«^a/6LT»H r?x5 

f'DNA05iri//N'U-'>s>*1!{tt (Hanlatla 
Molecular Cloning:A Laboratory Manual, 1982) 

KSIRBS (fcixtfficoR I . Naa I . Bpa 0 

aKM*«»jf no, fcixi* Pvu i . Bg £ i . 

o-*&r/#V7*»Jrt/73 Ky^«»ilcifcCJ; 
0. »ADNAOfi$iiS^. ifi^tflfADNA 
HC'lfiftir7X$K^j!L/;. CI ©# A 
DNA$tC'DNA77^> y r £H13»p & 7 r 
-S/'DNAKflltlfl&^s >'r * * (Sanger. 
P.Nlcklen, S & Cor I son, A. R. Proc. Na tl . Acad. 
Sci .U.S.A. 74. 5463- 1564 (1977) ) tC <fc * £ U 
*fKK»«*«l, fifcttc Stfj<ff * puc . 

phoAr y X 5 K£|s]5£Cfc. 



?»H¥ 2-227070 (15) 

<?^M3. r^AS KpUC-phoA-HSA-A©ttlg 
(»7 - 1 0-87 - 2 H) 

$ KpUC-phoA-RSA-A£ft0«C Ittt SI L . 

t r 5f cONA << - h ft HSAcDNA £ 

#fc'*a-y;tgtn (HSA- D ) fcEcoR I £ Xba 
I flHtK-k^Tdfer* 75/> y rfclSML. c 
PUC 19 r v X $ KOBcoB It Xba I t0-Wi 
m<tfy<D r> % A § *#© 7 7 f / V Y £T4 ON A ! J 

HSA-EX L/c. 

;<0 7 , 7^U'*^ Aha i £ sai i ©rfiflMt 
:©77^/n «nR»iE*t mji7*ri v 

A? JT©12* §OL y s h 356* @ © 

Th rITta-Kt*. Jfc&IEttfc Hi* T *> 
7 $ y A * X A * £ 7 $ / 3fc« J - K T * 
ilte* 5 tzKlZ 5 ' »i:fflSr4DNA 



t* 7 * 'J ft * X 7 t ^-HrO^^tA/^rf K 
$3-Kf oDNAEJJitt^TJ o«fc?t: Bpa 

n&tf cia i wsyj^c aifcff^ajeK 

^A^/^S0l*§07^fiJAj p £ 

iis@o75;sip h c*3 - Kr*ae?9*WL 

T^o. :©7i-^$^^DNAE^t:T4* 
V * * K**-* £ttffi£*T 5 • 

yf&ilZlttz b<0 pUC-HSA-EXfr h± t tz Aba 
D/Sall-«ififtfti*«^L. $ £C^nc 
AISI2©^/^^-:> f - £ D-;>^^-0(t 
t> © © — ^PAT l53(A»ersba»tt5Sv T«igg, 
A. J.& She rratt.D. Nature 216- 218. 1980) 

© Cla I / SallO±Srfi{t«90^BA$nC77 

^ > y r ^1^ CO 3 =#£T4 dna«; ^-fc 
<fc>)ls^<*-tK ffifcxr^xs Kpat-hsa-cx*** 

A01tt07W«As pfr611ia07l/» 



Ph««3-Kt*D NAKJti^ttA<, /c . 
pAT-HSA-CX* EcoR I / Xba I 7? ~ fi m it L . IE7& 
t h Jfllffl 7 $ y A ©Aspl~Phe356£ 3- Kt 
4 D N AKJ|$^t'/h$l^(07 v ^> y r £8 
/c. 

— 2f HSA- A © * /U** 5//P^S3bW£ 3 - K t * 
cONA ti % t h JfrcDNA 7^7^-A^Hfc^O 
- V Xg til (HSA I -A))^«b^3fccDNAffi?dO»A$ 
^TV^EcoR |.7 7^> y h£l953L> pUC 18^ 

v * $ k ©EcoR i^-f u»Af t^JlOiB 

Iftir^^ KpUC-HSA-l <PIZ9 D-r. yfLtc. 
Ztl££*) HSA- A © 3589 i 0 7 $ J & L e u *> 
h it ^**4 -> }\s3iLV*<D 585* B ©Leu^^-K 
$£K3' W©3f «W«iS62^ ^ u^f- K£ 
HV Xba I /Hindi ©-fi^^fe^SS L/C. C 
n^pAT-HSA-CXJ; ♦) fcfcEcoR 1 / Xba i 'ItB^ 
fe&C^pUC 18 ©EcoR I /Hind ID - fi^^tfe© O 5 
-k% U7 y 7 t V r <t S-if TT4 ON A »J - -fe' £ «fc 

AOcDNAifr^^t'jattir^X^ KpUC-HSA-CH 
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?|J£3- KT*cDNA©EgK?!l&tf*4l£-f *7 5 

J£BIE# t. h M.T ^7' $ ^ A ©cDNA£phoA:> 
K*3- K** DN A fi£M filter 
-5 fc&K. pUC-HSA-CH^EcoR \ / C I a I T Bfi L > 

pUC-phoA£ EcoR I / Hsp I (Hpa Dip] C 12 & & £0 

© 7 7 V Y tti DNA V £BU'*t 

* /c ^nc«fc*)«i!6$n/cr7 ^ ^ Kpuc-phoA 

- H S A - A l£ > 21T $ J fit Zpholf ? + 

* K*<&£ L A:J*»IE?& t Hfat&7/i>7* 5 yA* 
a - KT* D N AKH**** *JI6ffi 

hbioi £k «fc o j&Bfcft&Ta a$ ft* d 

£*04 4. 7'^*$ KpAT-trp-phoA-HSA-A©fE13 

IE & t hlfil7fl7^7 # $yAO^JSr7X^ K 
P AT-pboA-H$A-A£ & © ft K LX i£ Jifc L . t r p 



?5M¥2-22707f] (16) 

rot-^-i trpL© SDEJj^^t*^^- 
£ ffl ^TphoA-HSA-AcDNA©£Effl * * - £ ft 53. 
Lfc. C©£o«^**-£LTlitt*.tfph-TNP 
(Ikehara^s Che« . Phar» .Bulletin ED R!j 4 1 ) & 
C ftti P BR322*< * ^-t:t r prot-^- 
itrpL© S DKJU<3A^t^5 ()OT!aE)4. 

*S!»r ttpBR322oasiRa*K>(i*ik* 

UTftJfc L fcpAT153 (A»ersba« Twigg.A.J.and 
Sherra tt.D.Na tore 1£3_. 216- 218 (1980)) £ 2£ * 

<t o fc *a ft * r 7 * s k * fii ffl r * £ £ ^ . w *. 

tfph ■ TNF _h© t r p 7* o * - * — / trpLSDK^Q 
*<£V Pst I / Cla I © ~ mftHt1&£pATl53©E 

c h.s o c <t * - mm it k «fc *> £ u fc a s 

Z 7 LTftfifcS nfcpAT-trp 

s DK?u©Tft£ * cla i issaeiift-cgj 

»it> &Ufcte*;fcra©-**aSp^**i8® D N 
A / 7 - * I £ If ffl S * T if T T £ i&iS 

tfDNA* siii-cmti/fc. 



&C^©77^> ^ Y £ phoA-HSA-AcDNA£ © & £ 
-£pUC-phoA-HSA-A£EcoR I /Hind 111-?-®$ 

r * C. £ K v £ ^ fc >h S 2r © 7 7 <r / v > 

(phoA- HSA- AcDNA £ ?iJ £ t V ) £ p AT 1 53 © EcoR I 
/Bind ID CD -mifHtft© 9 ^H^®77^> 
X hi«^HBttir7^5 KpAT-pboA-HSA£8 
tz. Z ft £ EcoR I -e mit LX tg tfltt D N A t L tz 
(t^BBDNA#'J^7-f!«ttffl&*T5fe* 
©-*ig®#£il«>fcft. Sal 1 TtflBTL. 
1*35 <D 7 ? ? J y I* £phoA-H$A- A cDNA £ f 6fl 
^iLTHCU:. Z©77* r >y **£!&&© 
pAT-trp ^^-4*©77^> * h £iiteHfi 
ft^r^r^^ KpAT-trp-phoA-HSA-A£#rt:. 

C©Jfift^r-7X$ K^^IIBIHBIOI ttRC^ 
C600tttC«AC ^KfcftttE^ con HBlOKpAT 
- trp-phoA-BSA-A) & C600(pAT- trp-phoA-BSA-A) 

C©a^©iESt F Ifil vfi 7 /l^ 7* 5 ^Ai 3 - K 
r^cONA^^WT ^Iflftr 7 X $ K pAT - tr p- phoA 



-HSA-A^^^r 5 ^BfifflC600 (pAT-trp-phoA-HSA-A) 
Sm9874^.(FERH P-9874) tLX&HZtltz. 

4. SSOSm^aJi^ 

^ 1 m it x * %, W © t UMlT^y 5 vKfr* 
3 - K "T * D N A © 1*3 He t (123) * Ala (151) ^ 3 
-Kr*^fiJtDNA©fiSK5!l&^«fiSr^7^ 

^20ti>cDHA^n-y>lgtll (BSA- I ) *> h 
T ? 7s \ Y pUC-HSA- I RtfpSAL D ©^nXifiS^^ 

r . 

m30tt. *ft?«©^57 , 7A5 KpAT-trp- 
phoA-SAL II ©ttSJiSH* 7fit. 

SB 4 0tt\ 7*7 * ^ K pAT - trp - phoA-SAL H t» 

©^^4^«9©US\*tfeia^ * ot. Bit Ufa « 

m 5 0 tt. cDNA© 7. ^'J-^V^tCiffflL^3 

$6 rat**- zo&wor? * $ r (D&ftnnt 

L T © iES t HfiL rft 7 11/ 7* 5 yA©^**3-K 
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t *cDNA(HSAcDNA) . & 1/ C C © cDNA © it Jfc iZ {£ 
SJSft/c. 3' JfcJSGJ* 3 - K-T *cDNA(HSA-U) 
Rtf5' *S8ffl«3- KT *cDHA (HSA-D) ©SO 
PBBS5i&0*^-f . 

»7-10-»?-2Btt, Z <D5tV\<07 ? * 

$ K*f*Mr*/c *&©«*©* ra<*7"7X5 k © 

31 8 - 1 0-H 8 - 3 0li. C©^ a J©]E^t 
Hi It 7 A* 7* * yA<D±ft£3 - K 1* *cDNA©iS 
SK?d£*T. H*. 7 W 63 I52*&7WH 
303£T© ( ) ft©K£!)tt*£9]© t h jfcJI 7 
^7 5 vsesilifroc -*£<H©7 5 y ttKfll 

31 9 01*7*7*$ KpUC-phoA-.HSA &tfpAT- 

trp- P hoA-»HSA ©ft"a©iaii*^r. 

311001*7* v X $ KpUC- tHSARtfpAT-trp- tHSA 

©<tSS©iSS£^T. 

31110(17" 7 * 5 K pAT- t rp- phoA • t H S A © ft 53 

©iSIS*^*- . 

311201** 7'?^$ KpAT-trp-ph©A.«HSA(U- 



!iP»1¥2-L>2707n (17) 

y 4 ) x pAT-trp-tHSA ( U- V 2 ) »-&CFpAT- 
trp-phoA- tHSA (U-V3) *^0*a4*1!j0 
S D S - ,f ') 7 ^ U ;i/ 7 ^ Ky^VSKlklkBTft 

T n *^*'J 7--fe'B ( # ft 94 . 000 ) . 0 ■> Jill 
Y»7/l/7* 5 V (#*fi67.000) % *s<to? * V 
(#*S 43.000) . &filHft;k£fi*£ ( # * fi 30 . 000 ) . 

^apjr^ott^- 20.000) . 

&Lf 7 * h 7^7* 5 > (£? 114,400) "C * * . 
*EP*<&*©£31£/fc%Kffi3T*. 

31130 lipAT- trp-oHSA ( U — y i ) „ pAT-trp- 
tHSA ( y 3 ) pAT - trp- pho A - IHSA ( U- V 2 ) 

fcofcH^jftfeo $ x x * - y 7' D y uti 

i**-r. 



Ban» HI 

CA TCC ATG TCC ACC CCT TTC CAC GAC 
C TAC ACG TGC CGA AAG CTG CTC 
Met Cy» Thr Ala Phe Hie Aep 
1123) 



AAC GAA GAA ACC TTC CTC AAA AAA 
TTC CTT CTT TCG AAG GAC TTT TTT 
Asn Clu Glu Thr Phe Leu Ly« Lya 



TAC CTC TAC GAA ATC GCT CGT CGT CAC 
ATG GAC ATG CTT TAG CGA GCA GCA CTG 
Tyr Leu Tyr Glu lie Ala Arg Arg Hla 



Hpa II 

CCG TAC TTC TAC GCT CJCG G 

GGC ATG AAG ATG CGA CGClCTT CAC GAC AAG AAC G 
Pro Tyr Phe Tyr Ala Pro|clu Leu Leu Phe Phe Ala 
(151) 



& I 121 
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«Ba¥2-L J 2707n (18) 




¥2-227073 (19) 



< 

a 



MrxlO 

20 — 



H 5 A -1 5' -AAGGGAAAT AAAGGT TACCC ACT TC AT TGTGCCAAAGGC - 3f 
(1 2*?u**K) 



H5A -2 5'-AAGGTCCGCCCTGTCATCAGCACATTCAAGC AGATCTCC - 3' 
Giy24 8~Leu260Cffi^7*«at 



HSA -3 5* — T AGAT GT T AT AAGCCT AAGGC AGCT TG ACT T GC AGC A AC - 3' 
VaE576~Leu585-~3'#«R«*c 
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?IBI¥ 2-22707!) (20) 



500 



AholD Hp a fl Bg^H 



1000 
Ahalll Pstl 



1500 



2000 



AgtU 



*9 tH EcoRI 



EcoRI 



Xbal/ 



Hindlll 

3 



TGA 



HSAcDNA 



EcoRI 



HSA-IA 



H5A-II 



EooRI *9 tn 
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?»M¥ 2-227070 (fO 



m 




Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu lie 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

.50 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA 

Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 

Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 

150 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 

Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala . Ser Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 
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?*R3¥ 2-227071) (22) 



Ala Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu ABn Gin Asp Ser lie Ser Ser Lys Leu 
CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC AGT AAA CTG 

300 

Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 
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Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

4S0 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC . AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 



Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 



Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 
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